This Page Is Inserted by IFW OpeMioiis 
and is not a part of the Official Recoff d 




Defective linages within this document are accurate Jepresentatioris of 
the briginal documents submitted by the appliciant. 

Defects in the images may include (but are not limited to)! 

• BLACK BORBERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• TLLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• C3RAY SCALE DOCUMENTS 




Image Problem Mailbox. 



AppUcation No.: 09/371,955 



Docket No.: M4065.0196/P196 



a first titanium aluminide layer lining at least a bottom of the via hole; 

a second titanium aluminide layer or a titanium layer on sides of said via hole; and 

a conductive material on the first titanium aluminide layer, said conductive material 
and said first titanium aluminide layer being in contact at an interface, said interface being 
substantially free fi-om tensile stress between said first titanium aluminide layer and said 
conductive material. 

27. (Four Times Amended) A semiconductor device, comprising: 

an aluminum layer over a substrate; 

a dielectric layer over the aluminum layer; 

a via hole extending through the dielectric layer to a surface of the aluminum layer; 
-^a titanium aluminide layer lining a bottom and sides of the via hole; 
a titanium nitride layer over the titanium aluminide layer; and 
a conductive plug material on the titanium nitride layer. 



28. (Four Times Amended) A semiconductor memory device, comprising: 
a memory arcuit region in a semiconductor substrate; 
a first dielectric layer over the memory circuit region; 
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a first metallic laye/ over the first dielectric layer; 

a contact interconnect between the first metallic layer and the substrate; 

an antireflecti^ coating over said first metallic layer; 

a second dielectric layer over the antireflective coating; 

a via hole iex tending through the second dielectric layer and the antireflective 
coating to a surfacer of the first metallic layer; 

a first otanium aluminide layer lining at least a bottom of the via hole; 

a seoond titanium aluminide layer or a titanium layer on sides of said via hole; 

a Mtanium compound containing layer on the first titanium aluminide layer and in 
contact wit^ said first titanium aluminide layer at an interface that is substantially free of tensile 
stress; 

a conductive plug material on the titanium compound layer; and 

a second metallic layer on the second dielectric layer and electrically connected to 
the plfig material. ^ 




33. (Four Times An/ended) A memory module, comprising: 
a substrate comprising a circuit board; 
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a plurality of memory chipsf mounted on the substrate and connected to form a 
memory circuit, wherein one or mora of the memory chips comprise a random access memory 
(RAM) fabricated on a semiconductor substrate comprising; 

a first metallic layer over I substrate; 

an antireflective coating/over the first metallic layer; 

a dielectric layer over me antireflective coating; 

a via hole extending tprough the dielectric layer and the antireflective coating to a 
surface of the first metallic layer; 

a titanium aluminiae layer lining at least a bottom of the via hole; 

a titanium layer li/dng sides of the via hole; 

a titanium compound containing layer over the titanium aluminide layer and the 
titanium layer, said titanijum compound layer being in contact with said titanium aluminide 
layer, wherein said titamum compound layer experiences approximately no tensile stress from 
said titanium aluminide layer; 

a conduouve plug material formed over the titanium compound layer; 

a second metallic layer on the dielectric layer and electrically connected to the plug 
material; and 

a connector on the substrate and wired to said memory circuit. 
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34. (Four Times Amended) A memory module, comprising: 
a substrate comprising a/circuit board; 

a plurality of memory Ships mounted on the substrate and connected to form a 
memory circuit, wherein one or more of the memory chips comprise a random access memory 
(RAM) fabricated on a semicormuctor substrate comprising: 

a metallic layer over/a substrate; 

a dielectric layer o^er the metallic layer; 

a via hole extendmg through the dielectric layer to a surface of the metaUic layer; 

a first titanium Aluminide layer lining at least a bottom of the via hole; 

a second titamum aluminide layer or a titanium layer lining sides of the via hole; and 

a conductive material on the first titanium aluminide layer, wherein said conductive 
material and said first titanium aluminide layer are in contact at an interface having 
approximately no tenlile stress from said first titanium aluminide layer; and 

a connecffor on the substrate and wired to said memory circuit. 

35. (Hour Times Amended) A memory module, comprising: 
a suDstrate comprising a circuit board; 
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/^/ 

a plurality of memory chips^iounted on the substrate and connected to form a 
memory circuit, wherein one or mord of the memory chips comprise a random access memory 
(RAM) fabricated on a semiconductor substrate comprising: 

an aluminum layer over ^ substrate; 

a dielectric layer over thJe aluminum layer; 

a via hole extending tm-ough the dielectric layer to a surface of the aluminum layer; 
a titanium aluminide layer lining a bottom of the via hole; 
a titanium layer liniryg sides of the via hole; 

a titanium nitride l^er substantially free of through cracks on the titanium 
aluminide layer, wherein said titanium nitride layer is in contact with said titanium aluminide 
layer at an interface, said interface being substantially free of tensile stress between said 
titanium aluminide layer and/ said titanium nitride layer; 

a conductive plug material on the titanium nitride layer; and 

a metallic layer on the dielectric layer and electrically connected to the plug material; 
and / 

a connector cm the substrate and wired to said memory circuit. 

36. (Four ITimes Amended) A memory module, comprising: 
a substrate comprising a circuit board; 
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a plurality of memory chips moimted on the substrate and connected to form a 
memory circuit, wherein one or more of me memory chips comprise a random access memory 
(RAM) fabricated on a semiconductor sipstrate comprising: 

a memory circuit region in a semiconductor substrate; 

a first dielectric layer over die memory circuit region; 

a first metaUic layer over toe first dielectric layer, said first metallic layer comprising 
aluminum; I 

a contact interconnect between the first metallic layer and the substrate; 

a second dielectric layer ®ver the first metallic layer; 

a via hole extending through the second dielectric layer to a surface of the first 
metallic layer; / 

a titanium aluminide lAyer lining a bottom of the via hole; 

a conductive plug material on the titanium aluminide layer, said conductive plug 
material comprising aluminum! and 

a second metallic la^er on the second dielectric layer and electrically cormected to 
the plug material; and / 

a connector on tne substrate, said connector being v^ired to said memory circuit. 
37. (Four Times Amended) A computer system, comprising: 
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a procesjsor; and 

a random access memory (RAM) fabricated on a semiconductor chip 
communicating widi the processor and comprising: 

a first/metallic layer over a substrate; 

a dieflectric layer over the first metallic layer; 




layer; 



a via hole extending through the dielectric layer to a surface of the first metallic 



a mtanium aluminide layer lining a bottom and sides of the via hole; 



[titanium compound containing layer over the titanium aluminide layer; 



conductive plug material formed on the titanium compound layer; and 



a second metallic layer over the dielectric layer and electrically connected to the plug 



material. 



38. (Four Times Amended) A computer system, comprising: 
a processor; and 

a random access memory (RAM) fabricated on a semiconductor chip 
communicating with the processor and comprising: 



a metallic layer over a substrate; 
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an antireflective coating over the metallic layer; 
a dielectric layer over the antireflective coating; 

a via hole extending through the dielectric layer and the antireflective coating to a 
surface of the metallic layer; 

a first titanium aluminide layer lining at least a bottom of the via hole; 

a second titanium aluminide layer or a titanium layer lining sides of the via hole; and 

a conductive material on the first titanium aluminide layer, wherein said conductive 
A / material is in contact with said first titanium aluminide layer at an interface, said interface being 
^ ij substantially free of tensile stress between said first titanium aluminide layer and said 
conductive material. 




39. (Four Times Apended) A computer system, comprising: 

^ ^ a processor; and 

a random access/memory (RAM) fabricated on a semiconductor chip 
communicating with the orocessor and comprising: 

an aluminum layer over a substrate; 

a dielectric layer over the aluminum layer; 

a via hole extending through the dielectric layer to a surface of the aluminum layer; 
a titaniumf aluminide layer lining a bottom of the via hole; 
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a titanium layer lining sides of the via hole; 

a titanium nitride layer substantially free of through cracks on the titanium 
aluminide layer and the titanium layer, wherein said titanium nitride layer is in contact with 
said titanium aluminide layer and said titanium aluminide layer exerts approximately zero 
tensile stress upon said titanium nitride layer; 

a conductive plug material on the titanium nitride layer; and 

a metallic layer on the dielectric layer and electrically connected to the plug material. 



40. (Four Times Amended) A computer system, comprising: 
a processor; and 

a random access memory (RAM) fabricated on a semiconductor chip 
communicating with the processor and comprising: 

a memory circuit region in a semiconductor substrate; 

a first dielectric layer over the memory circuit region; 

a first metallic layer over the first dielectric layer, said metallic layer comprising 
aluminum; 

a contact interconnect between the first metallic layer and the substrate; 

an antireflective coating over the first metallic layer; 

a second dielectric layer over the antireflective coating; 
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a via hole extending through the second dielectric layer and the antireflective 
coating to a surface of the second metallic layer; 

a titanium aluminide layer lining a bottom and sides of the via hole; 

a conductive plug material on the titanium aluminide layer, said conductive plug 
material comprising aluminum; and 

a second metallic layer on the second dielectric layer and electrically connected to 
the plug material, said second metallic layer comprising aluminum. 
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